['Hyperglycaemic memory' in human umbilical vein endothelial cells mediated by interacting loop of protein kinase Cbeta(2)-reactive oxygen species].
To investigate the roles of protein kinase C (PKC) beta(2) and reactive oxygen species (ROS) in the mRNA expression of vascular endothelial growth factor(VEGF) and vascular cell adhesion molecule-1(VCAM-1) in human umbilical vein endothelial cells (HUVECs), imitating 'hyperglycemic memory' in vitro and the relationship between them. The HUVECs were divided into 5 groups: normal glucose (NG, D-glucose 5 mmol/L x 3 weeks) group, high glucose (HG, D-glucose 25 mmol/L x 3 weeks) group, memory (M, 25 mmol/L D-glucose x 2 weeks + 5 mmol/L D-glucose x 1 weeks) group, memory transfected with PKCbeta(2) (MB, M + Ad5-PKCbeta(2)) group, memory plus alpha-lipoic acid (MA, M + 62.5 micromol/L alpha-lipoic acid) group. The mRNA expression of VEGF and VCAM-1 was detected with RT-PCR. ROS levels was tested with fluorescence microscopy and fluorescence microplate reader. The expression and translocation of PKCbeta(2) protein was observed with confocal laser scanning microscopy. (1) VEGF and VCAM-1 mRNA expression in group HG and M increased, being 1.76, 1.35 and 1.69, 1.43 folds of those in group NG (all P < 0.05). (2) ROS levels in group HG and M increased 86% and 80% as compared with those in group NG (both P < 0.05). As compared with group M, ROS levels in group MA decreased 38%, and VEGF, VCAM-1 mRNA expression in group MA decreased significantly to 67% and 78%. (3) PKCbeta(2) was activated and translocated from cytosol to nucleus in group HG and group M. Quantitative analysis showed the ratio of plasma/nuclear fluorescence intensity in group HG and M decreased to 70% and 74% of those in group NG (both P < 0.05). As compared with group M, PKCbeta(2) in group MB translocated more obviously and the mRNA expression of VEGF and VCAM-1 in group MB significantly increased 1.29 and 1.18 folds of those in group M (both P < 0.05). (4) As compared with group M, the activation of PKCbeta(2) in group MA was inhibited and the ratio of plasma/nuclear fluorescence intensity increased 18%. Besides, ROS levels in group MB was 25% up-regulated as compared with those in group M (both P < 0.05). Persistence of 'hyperglycemic memory' exists after glucose levels are normalized in HUVECs. This may be related with the interacting loop of PK Cbeta(2)-ROS.